Stereoselective metabolism, pharmacokinetics and biliary elimination of phenylethylhydantoin (Nirvanol) in the dog.
The influence of stereoisomerism on pharmacokinetics and rates of hepatic drug metabolism was investigated in four dogs using the enantiomers of phenylethylhydantoin (PEH) as model substances. After single i.v. administration of 98 micromoles of the pure enantiomers per kg b.wt., concentrations were measured by gas-liquid chromatography. The l-form exhibited a longer plasma half-life (23.3 +/- S.E. 1.0 hour) than the d-form (16.3 +/- 1.0 hour, P less than .005). Volumes of distribution and renal clearances were practically identical. The differences in plasma half-lives of PEH were explained by stereoselectivity of hepatic hydroxylation: an approximately 10-fold differences was found in urinary excretion of their major metabolities, d- and l-hydroxyphenylethylhydantoin (HPEH). Furthermore, in bile 7.3 +/- 1.6 mumol of of d-HPEH were eliminated within the first 6 hours, whereas l-HPEH could not be detected. The preference in biliary output of d- compared with l-PEH is consistent with the idea that both hepatic uptake and microsomal hydroxylation of PEH contribute to the high degree of stereoselectivity. In view of similar extrahepatic, but different metabolic behavior of these enantiomers, they represent an interesting research tool for in vivo studies of drug metabolism: in otherwise identical conditions, two different rates of PEH hydroxylation may be studied.